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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a plated steel strip excellent in corrosion resistance, 
adhesion, and appearance by making a steel strip to pass continuously through a hot dipping 
bath, consisting of Al, Mg, and Zn and maintained at a specific bath temp., and spraying 
waterdrops on the whole surface of an unsolidified plating layer of the steel strip, drawn out 
from the bath, until the plating layer is solidified. 

SOLUTION: The hot dip metal coated steel strip is obtained by passing a steel strip 
continuously through a hot dipping bath having a composition consisting of, by weight, 4.0-10% 
Al, 1.0-4.5% Mg, and the balance Zn with inevitable impurities. At this time, the temp, of the 
plating bath is maintained at a temp, between the melting point and 480° C. Further, the steel 
strip drawn out from the plating bath is sprayed with water or aqueous solution in drops and 
cooled. This cooling operation is continuously applied to the whole surface of the unsolidified 
plating layer on the steel strip from before the starting of its solidification until the completion 
of solidification. By this method, the plating layer, having a metallic structure in which practically 
no Zn2Mg phase is contained and [Al primary crystal] or [Al primary crystal] and [Zn single 
phase] exist as a mixture in a matrix of [ternary eutectic structure of Al/Zn/Zn1 1Mg2], can be 
obtained. 
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(54) [$BH8©£ffc] Wfttt*JtW«ffi^aoA»ft*»Zn-Al-MgAr9Sil1|fO»3ljS 



(57) [Stt] 

[MB] Wft«*J;waH«.«<oA»«:jSI8Zn-A 
[Hi**®] Al : 4.0-1 011%, Mg : 1.0 

s o # ® * (c 393? * mm<t) iz mm £ -a- * ®»«> 

±4 8 O'CJMTlCjf^L, Z\Otb-z> WfcSi^©* 
^a©A»«C»»Z n-Al -Mgftr>*il»©liJfi 




( 2 

1 

nmmi) ai : 4.o~i om&%, Mg : l.O 
& * * hk> -a * ® * t sre * mm® iz a » * * a « n«> 

*MB©&ff&iSai!Z n-A 1 -Mg&br>gm&<Dmm 10 

nmm2] nt>tiz>®>r>nm\*, ca i/z n/z 

n, , Mg,© = 7C#II<HIBD S 
*t5I*ai tC§3«t<5DSBiZn-A 1 -Mg^li 

[0 0 0 1 ] 
[0 0 0 2] 

[tt*OSffi] Zn + iCAlkMg^JIS^W^-efctf) 
oSjBtJB^&SIBZ n-A 1 -Mgtf>^£H«te»:g: 

[0 0 0 3] W*«*a«fWS3,505,043 ^WSfflSfcfc 
UTA 1 : 3-1 711%, Mg : l-5%li%, A 
^Zn^^^gft«)og^^ffl^f;8tS{:infc 30 
»»Zn-Al-Mg»oSIPI«**«*afnTfil*, H 

§!JSIfe»Sr«»J-r4^i:^J:t), -JKDBfttt^BJiffi 

6 4 - 8 7 0 2 W 
6 4-1111 2^£r|g, t$H§¥8-6 0 3 2 49fi* 

[0 0 0 4] 

l-Mg«>oSHtR©xj|(W«cKJBK:*fc-pTtt, f#£> 

©A»ft*HZ n-A 1 -Mgi?)^^®^Ui 
MIt S -5 C k #<&®T- £ 6 • 
[ 0 0 0 5 ] Zn-Al-Mg<DE7c¥»tt«B±'C 
14, A 1 4 lfi%ftififM g ^ft 3 ll%figC^ 
Irvc, lkjft#ft«fi<tt«H7cKBjA «MSi=3 4 3 
°C) ^£f>nSc L^^t, Z n-A 1 -Mg0DH5t; 
S4S«*kLftSBZn-Al-Mg»98«|»0B 50 
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2 

iCfttotli, -Il/:i:C5, 
[ 0 0 0 6 ] Cl© = 7ctt«iSiffi««)»fflJ«ft8 

Z n,, Mgi^CD*g^SftLTStB"raS&^§a 0 

fcaMMkZ nS£>o §IB*gk Lt©8D D niiSiL < {£ 

[ 0 0 0 7 ] ft*, *9Mffl«fc:fe^T, Zn,MgSO 
flktt, CAl/Zn/Zn,Mg0 = S»Mi)CD 
CfflJIAl*§D *fctt C*0BA1«D t CZn 

[Al/Zn/Z n, ■ M g 2 ©H7ctt«* 
«D CAlffl^D CAlflJSD k CZ 

[0 0 0 8 ] Lfc^ot, #»8©HJetec:<z>«fc-5&ia 
JH*#ifcU BAttfc*Ett«©A#fc»l»Zn-Al 

[0 0 0 9 ] 

imm&m&T&tzvxD^m *$&wiz±tnt, ai : 

4.0—1 011%, Mg : 1.0-4. 5fig%, ^gp 
A* Z n & £ IPF qnBfftfMitt* & «C £ o & iS * (C 

^T, »«>o&JS©«iaSI»^W±4 8 O'C^TKJfHS 

k-TSBfttt* iV«ffi^«(DA»3&:«llfcZ n - A 1 - 

[0 0 1 0] *«R8ffi^J:oT»^na-«>o&Jili, Z 
n,,Mg,3R©ffl, -ftet)*> CA 1/Z n/Z n,,Mg z 
<&=7t;J*iUfi«;) CAlfflft) ££14 CA1 

©*a«a<4, $?£L<te, Cffl^Al^§3 k CA1/ 
Zn/Zn,,Mg,ES»li««0 CD^tHI : 8 0S® 
X«±, CZn#fflD : 15S»XttT (OgfXSt 
tr) T»t), Z n:Mg^(D^I4^MWtC^^^lN 0 
[0011] 

«T-tt« L/L&fro * -5 «C*«(cBfttt(Cff ixfc Z n 
..Mg, ^0&flMfilKE6 toZn-Al- M gScDSife 
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[00 12] LfrU Zn-Al-MgS©MIffi<fe 
#Wz 13© Istz&o izl&ffl L fc * 0 , ZtilzX 

o , • ^stt • &mftwitfi#£mtitz z n - a i 

- M g S©SIllS«)o «fflK&«Stt J: < £ £ 10 

ctolfc^OT^^o #«BJiT«Sy-f *tf>o§ 

[0 0 13] C«)oS»»fi)ttcoi%TD A 
1 : 4.0-1 011%, Mg: 1.0-4. 5fiS%, 

tajiks. £(Biffi^i6HrtT-*ft«, kibohmim i 

f^TtC^^T, i»fti4i:a&*ttAstt(c«ixjaoZn ll M 

g* ^CD*B*o&S*Ett«J& J A#&afro £»|R#«m 20 

[0 0 14] A 1#4. 0SS%*«T(iiB 

A1^101I°/o^MSi:, Fe-Al^Jl©*ii 

t, Aiii4.o-i omm%<D&mtt2>o #*Ut* 

Alili4.5-1 011%, $6i:»SU^AUIi 

[0015] Mg& i.o mm%$iffix'&mm? 

aWftttjWffeix-r, 4.5fi*96*«x.ai:«3iHK 30 

T, Mgtil.0-4. 5MS%©®iah'r^)o 
MgSfcfc 1.0-4. 0®g%CD^ffi, ££>{C#£L^M 

2-4MM%c7)©aT^^>o 
[0 0 16] C0>og}8fitCO^TD *^H^Ii, ftufBffl 
fiE©«>oS»<Z)aaS:lllljSiW±4 8 0"CWT«C*t»Ufc 

(c A * ffiofflffflft **J»-T 5 <r i: «£ o T'n o z. t # 

«S#4 8 O'CSajL-Si:, ^§3<JDHSE^J 2 KBoftS 40 

&Z>*)<Dt%Xt>tlZ>o *&4 8 0*CS:Mi4JSfiT-li 
Zn, I Mg l ^©*B#BdiLli<*So U^ot, & 

[0017] os&mmz^zi *ftwiz£ti&, m 

tBflJ&fc«fi**otf>o#«*&aau, 
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4 

tcj|£>n£ J;5lc, Z Mg«»<Z>ffljfce>&a£Kffl 
«i:-r*Ci: *9-fc*M»**ojMkZ n- A 1 

[0 0 18] »-3g»*fflfcH#£»LT**fctt*8 
?S^«Stl)Ci:@Wi, «jt«WfiBB6 4 - 8 7 0 2 

tt, C©«td«Ci!liaatB*ffl^TZn,,Mg«^CDffl* 
Bfcti^-e,. ZnjMg^CDffl*«di^'frai^«t'5tC-rs 

>Wh***«#ttfl|-CS, «fgJEfi0. lkgf/cm 2 JW 
±, *?£L<l£0.5kgf/cin 2 W±«gt*0, ^CD 

[0019] tfts^urtcotNT(i, ^mmcDib-D^m 

UtfT^clfc^B-cfeSo too SffijfflfiEtct Otto* 
oSjSfflfiE^/SUT, «8xiJ7*Bil/t, <&o£JI 

©«H3&«BBte-r £ iufr ^ »b* s §b t -r ^ * -c©£t*& * 

ftWsivt, «>o&JBCD*H*sB8teUfcRFiaj:D*)TS!t 
«*»6"«ll*W»-rsi:, fz£3tmm&$ZTir2>£T:m 
m*'i=s-ofz£\^X&, Z n 2 Mg^£)*8#,fitilLT, ^ 
*S-ft*M«4:**. tftbft, Lfc«pi5iT?H 
£«BjW£f:o-0>££, Zn,Mg^CDffl#Btt5Lfc 

[0 0 2 0JM, fcfc;t*B#W#r 
*ttt) ZntMgROffl^aaiLT, ^JS—fc^ai:*: 

[0 0 2 1 ] ^Oiot^llOjfeftfclAoTftJKilfilB* 

B*IBte*-a£i:S8i*B6jtU too SJfCDSffifflfrfc 
^SJP (c^fcoTSSWWtSHfeafT^-fr^c: ^(CJ: 
0, HuIBO^*lJ5£©ia^<tl>'S^cD^i:T, Zn 2 Mg 
&<DmcD£§ 3 &$:tmZ, Z n,, Mgt^CDfflgW&ffiajgf 
cntaoTZn-Al-Mgl 

©SSa&o£Mffi©W:fti4 • fS»tt(cin*T*ffi^«* 

[0 0 2 2 ] KTfc, USS^JiCctoT, H5IB0Dtto§« 
HftfiE, i8»*5«tV»Sltiff*«»lliZ n- A 1-M gtto 

[0023] 
[HJfi^J] 
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CftlKfln TE©»a»«»i:J!ia*f*t?jSI»Zn-A 
1 -Mgi{)oM^gU: 0 
[0 0 2 4] 

<fr : 1 . 6 mm) 

ffl7C*P«JBSyit«ffl : 6 5 0°C, : - 2 0°C 
ttoSJBtt* (TI3®HT-§E{b<*-t*fc) 
A 1 = 0. 2-1 3. 5fiS% 

Mg = 0-6.0II% 10 
gSSi5= Zn 

tooSJSS : 4 3 0°C 
giSBSP^ : 3» 

BRIBE : 2kgf/cm l 

ft -Si: LTfgaZ n-A 1 -Mg£)o£gl*£ftiS!BL 20 



[0 0 2 6] jam* KissaoKfc^ ( kdx) 

^ Lfzo 

[0 0 2 7 ] Cne>CDfitB»C*5^T, &a®^{bfe)<Z)f¥ 

ft®, i'Jg!M5%*if§ftO, *J**5%a±ftx7?ffFffi 
bfeo B^tSliS S T (JIS-Z- 2 3 7 1 IzVtom 

y^mmm.m) ft 1 o o obsess o (g/ 

[0 0 2 8] 
[^1] 



No 


A i 


Mg 












% 


% 


g/m 2 




1 


0. 2 


2.5 


40 


© 


X 


Jt«« 


2 


2. 1 


2.0 


35 


© 


A 


ittftW 


3 


3.8 


4.8 


26 


© 


A 


lt»« 


4 


4.5 


0 


67 


© 


© 


tfclttW 


5 


4.5 


0.5 


48 


© 


© 


IMRfH 


6 


4. 5 


1.4 


30 


® 


© 




7 


4.5 


2.2 


.27 


® 






3 


4.5 


4.5 


22 




© 




9 


4.5 


6.0 


20 


@ 


A 


ItlKtt 


10 


5.8 


2.7 


24 


© 


© 




tl 


6. 1 


3.0 


23 


@ 






12 


6.9 


1.4 


28 


© 


© 




13 


6.9 


3.2 


23 








14 


9.5 


1.4 


25 




© 




15 


9.5 


3.0 


21 




© 




16 


10. 6 


2.9 


20 


A 


© 




17 


13.5 


2.9 


19 


X 







[0 0 2 9 ] aiOlBS^^^CDCfc^^So 
[0 0 3 0] No. l^J;t>*2{i, Alimi^;«)l: 
iBfttt^+^Ttt^^o No. 1 , 2^J:^3li, Mgl 

ftotl^i. No. 4*>£l>*5(;i, Mgl^l^:^: 
WftteaW-^T-fc^o No. 9(i, M gl^t^©t-$) 

<fcoT^So No. 1 64>J:V1 7li, A1#B[^(0T 

[0 0 3 1 ] ZtilZttL, *&WX-m.7£.tZ 1.0-4. 
5®&%©Mgfi£, 4. 0~ 1 OM°/oOA lSft^ 



[0 0 3 2] dCD^^^^HJE^J^^n^, MgWl 
96W±i:«Kafcfii»fc:ilJfttt3b«fii±-ra3y, 4.5%ft 
iSx.TiBinUT*Hft^lifiaiQL, £fcSM£>Alft^ 
40 WLTiiBaHKfttt^JfjSD-r*©^, Mglli4.5 

omm%<Dmm£-rz><D&j:^z£&t>fr2>o ai 

i oii%^i?)i:sgfti^ b t§(7)-r-, 4. 
o~i oifljsttso^i^k^So 

[0 0 3 3] Blli, KoA\T'm£>tltz&>-D$mm<D&) 

* «S^x 5 0 0 0fg) o Hl^ftiiit, CO 
&KffltStt, CA 1 /Z n/Z n,,Mgt CDZ5£±t^*fi 
50 m (Dm ife^iC CA 1*0113 tfffijSUfclMrc*!), Z 



l°)«©ifflia£No. 6 , 7, 8, 10, 11, 12, 13, 14©* 

So 

[0034] cmmm 2 ) Ttzns&mmmb Mautft -c 

SlZn-A 1 -Mga&ogSHK&SfjgUfc. 
[0 0 3 5] ftLSttffii : N F 'f :*Datt8lttt>o # 

flUIS^ : ^SimmcD^mmm (J¥<fr : 0. 8 mm) 
iS7C*PgiSSIi§ffiS : 7 8 0-C, S(S:-25t 
to-pgjSJSfiK (T«Bt6Bn?*fl;£#fc) 
Al = 4.5~9.5tl% 
Mg= 1.4~3.81I% 
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tootiSS : 3 9 0~5 5 0 -C<D&@Z-mt£ -frfe. 
««B$m : 3» 

mmS. : 1 kgf /cm 1 

[0 0 3 6] tor S &»»fcft-3fc»ffljfc*£*.fcJitfMi 
B5IB©lt^&-^h LTj&SiZ n-A 1 -Mgft^l 
10 M4S«HjiL&. fte>ft&fl4K0$*ttt£f*l£jR£&2 

[0 0 3 7] 
[^ 2] 



No 


A 1 


Mg 










% 


% 






1 


4.5 


3.2 


390 


© 




2 


4.5 


3.2 


430 


© 




3 


4.5 


3.2 


470 


O 




4 


4.5 


3.2 


490 


A 




5 


4.5 


3.2 


550 


X 




6 


5.8 


2.7 


390 


© 




7 


5.8 


2.7 


430 


© 




8 


5.8 


2.7 


470 


© 




9 


5.8 


2.7 


490 


A 




10 


5.8 


2.7 


550 


X 




11 


5.8 


3.9 


390 


© 




12 


5.8 


3.9 


430 


© 




13 


5.8 


3.9 


470 


© 




14 


5.8 


3.9 


490 


A 




15 


5.8 


3.9 


550 


X 




16 


9.5 


3.0 


390 


© 




17 


9.5 


3.0 


430 


© 




18 


9.5 


3.0 


470 


© 




19 


9.5 


3.0 


490 


A 




20 


9.5 


3.0 


550 


X 





[o o 3 8] &2®igjRft>&, ^■rnosiijffi©*©* 

[0 0 3 9 ] CHfiE^J3D T8B©»3IH«k»aifeftT 
SltZ n-A 1 - M g Afro S»K SrKiSLfco 

[0 0 4 0] MiRI:IK81»?87^> (KJft 
tt) 

®>®mm : ^wiRM^iftiEM* >^ * 

<fr : 1 . 6 mm) 

flTctPMSI&KS : 6 0 0t, : - 4 0°C 
»oSJS«a: Al = 6.9II°/o, Mg = 3.2%, S 
Sf5Zn 

AogSffl : 4 3 0°C 
&:®mm : 3 fib 

mm®:* 



mmK. : 0 . 0 1 - 5 0 kgf /cm 2 <D$$,m 

[0 0 4 1 ] *«*{*fc*;ifttt*M4, S3iB©ltlfeft& 
LTSiZn-Al -Mgg>o£«1R&Bi£l, 

3 7 0°C, »HJ»7SKtt3 4 3"CT*So Lfc#o 
40 T, tooS»6DSff^3 7 0°CJ: 0 B^x.iJ 

SS* J 3 4 3°CJ;0{£l>Ji'Jz^T'Dil5^ y fTX.I^@^ 
T^ST'tDWSfcttO, 3 4 3°Cct DB^xijTTW 
*»x.ixtt«H^TH5T-0)i«a4:teSo c<D<fco tci»a 

S»tooga«©ftJRffl«t:aEB^aS:8Bj6LfeJg«ft 
^3(C^L^o 

[0 0 4 2] I3l:^T, «8©WJSiRKB:, #>o£ 
50 H©aKA«^©fflSfca*(fi[|lT-iia8*B8JSUfcC4:* 
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*<DUBtt&ZtiLS-cmB*»jLtzZ i:SSfc(*UTi> 

TffFfffiU ^8lifeogg2 4 KRaSBS© giggle 
J:-=)fco CZn,,Mg, + Zn,Mg) 



#£tclBtt©Zn,,Mg,S%©ffii:Zn,Mg» 
©♦BtfiBttUfcfflW-CftS^fc&au. CZn,,M 
giD £St^L£&GDte> Zn,,Mgi*0««IJ*J»ft 

[0 0 4 3] 
[«3] 













No 


«E 














kgf/ca 2 






co&BBibftft 






1 


0.01 


40 0 


3 2 0 


Zni iMg2+Zn2Mg 






2 


0.5 


40 0 


3 2 0 


Zfii iMg» 






3 


2.0 


400 


3 2 0 


Zni iHga 






4 


2.0 


3 6 0 


3 2 0 


ZniiMgi+ZniMg 






5 


2.0 


400 


3 5 0 


Zni iHgt+Zn^Mg 






6 


10 


400 


3 2 0 


ZnuMgz 






7 


50 


40 0 


3 2 0 


Zni iMg 2 







[0 0 4 4 ] m3(D&mfr*>, &(DZ£.&t>frZo 
[0 0 4 5 ] No. lT'&mSE.&mwXrZ n, ,Mg^ 
©« t Z ni Mg*OM^iKbft totft 6 , 
^JS-T-*S 0 cifttt, *8E*sffii*2:£>o»j|&«£B 20 

Zn, , Mgz&CDmtZ n,Mg*(Dffl#ffiSEL;fc:*><Z>fc 

Z n, Mgft^trH^BMW^afflO-ffltc^fiELfc 

[0 0 4 7 ] No. 5-t?«*. *8©»7ffiflWSl^"tS 
Zn, , Mgt^ffl^ZmMg^ffl^Sl^ct.©^ 

[0 0 4 8] cnicftU No. 2*5J:tf 3fiDJ:o(:, £ 



CDT-fct, Zn M Mg,«OfiSttJ:ftt), *MR*iS-& 
ft*o ^£>£^> No. 6^7CDJ:^(CIJS^IJE 

[0 0 4 9] UfctfoT, a®M©mZn 1( Mg 

* -e»»©«M!EE-c*»-r a - awkt * £ - 

[0 0 5 0] 

tt±8M!Lfc.fc-5lc, **WlcJ:*i:, 
Bffttt, Mtt*±V»B^«t:ftt:flHxfc*IBZn- 



[H 1 ] *«W(i«65jS»Zn- 
-««?flfcfc*©Kii>IB'C**« 
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[StffiB] ¥fi£9^1 1E6B 

[ffiiE^liS^] 0 0 3 5 
[SiIE£i£] $tm 
[*§IE(*I§] 
[0 0 3 5] 



jSUISi^ : ISfla®8j©#J2gi?i? (JP«fr : 0 . 8 mm) 
if TcfcpgiUiiJiitSjg : 7 8 0-C, S£ : - 2 5 °C 

Al = 4. 5~9. 5SS% 
M g = 2 . 7~3. 9 E§°/o 
SISB= Z n 

: 3 9 0~5 5 0*Cer>«EHT-£{b£-e-;feo 
SiSBS H : 2 » 
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mnm ■. atts/w h© i %*®m 

: 1 kgf /cm 8 



7D> h^— i/©i^# 



